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Indicators for maternal near miss: an observational study, India
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Objective To compare the incidence of maternal near miss using the World Health Organization (WHO) near-miss tool and six other criteria
sets, including criteria designed for low-resource settings or specifically for India.

Methods In a cohort study we used WHO severity indicators to identify women with potentially life-threatening conditions during pregnancy
or childbirth admitted to a referral hospital in Puducherry, India, from May 2018 to April 2021. We analysed sociodemographic, clinical and
laboratory data for each woman and calculated the incidence of maternal near miss and other process indicators for each set of criteria.
Findings We analysed data on 37590 live births; 1833 (4.9%) women were identified with potentially life-threatening conditions, 380
women had severe maternal outcomes and 57 died. Applying the different sets of criteria to the same data, we found the incidence of
maternal near miss ranged from 7.6 to 15.6 per 1000 live births. Only the Global Network criteria (which exclude laboratory data that may
not be available in low-resource settings) and the WHO criteria could identify all women who died. Applying the criterion of any number
of units of blood transfusion increased the overall number of women identified with near miss.

Conclusion The WHO and Global Network criteria may be used to detect maternal near miss in low-resource settings. Future studies could
assess the usefulness of blood transfusion as an indicator for maternal near miss, especially in low- to middle-income countries where the
indicator may not reflect severe maternal morbidity if the number of units received is not specified.

Abstractsin 3 ,&, H13Z, Franqais, Pycckuii and Espafiol at the end of each article.

Introduction

Maternal mortality refers to the “death of a woman whilst
pregnant or within 42 days of delivery or termination of preg-
nancy, from any cause related to, or aggravated by pregnancy
or its management, but excluding deaths from incidental or
accidental causes”' While many women die following a life-
threatening event, many more women survive with morbidity
and long-term sequelae. Survival after a life-threatening event
is referred to as maternal near miss, defined as “a woman who
nearly died but survived a complication that occurred during
pregnancy, childbirth or within 42 days of termination of
pregnancy.? Monitoring these near-miss events will provide
insight into the quality of obstetric care offered in a facility
including the strength and weakness of the referral system
and availability of clinical interventions, which could suggest
improvements to reduce severe maternal complications.>’

An ideal system or set of criteria to identify maternal
near miss should (i) be easy to implement (with a minimal
number of severity indicators); (ii) not miss those who may
succumb to the disease process; and (iii) be possible to use
in all settings, allowing comparison of the incidence of near-
miss events similar to the maternal mortality ratio which is
currently used. High-income countries with electronic health
records use the International Classification of Disease (ICD)
codes to diagnose near-miss events, whereas lower income
countries rely more on clinical and management criteria for
the diagnosis.*”

The World Health Organization (WHO) first defined
surveillance recommendations for monitoring near miss
in 2009** and published the WHO near-miss approach for
maternal health in 2011.° Even after a decade of using the
WHO criteria, differences in the available data limits the

use of near miss as an indicator for maternal health care in
comparing across different countries and regions within the
same country. Several authors have made modifications to
the criteria, citing resource constraints that prevent use of
the WHO approach. The modifications range from adding
specific clinical conditions or modifying the indicators, to ap-
proaches in which a combination of individual indicators (one
each from clinical, investigation and management) are used
to define near miss.>'*"* The Global Network Near-Miss Ma-
ternal Mortality System is one such approach, which omitted
the laboratory criteria for maternal near miss, as centres with
limited resources lack these facilities."” For this study in India,
we aimed to compare the incidence of maternal near-miss
events in women with potentially life-threatening conditions
during pregnancy or childbirth, calculated using different sets
of criteria. We used the WHO proposed criteria and six others,
including the country-specific consensus criteria developed
by the Indian national technical group in 2014.'

Methods
Study design and setting

We based the study on data collected as part of a primary study
assessing the incidence of near-miss events and the impact of
the event on maternal health at 12 months, among a cohort
of women with potentially life-threatening conditions admit-
ted to hospital from May 2018 to April 2021. The setting was
the Women and Children’s Hospital of Jawaharlal Institute of
Postgraduate Medical Education and Research, Puducherry,
India. Situated in the south-eastern coastal region of India,
the hospital caters primarily for a rural population and man-
ages 17000-18 000 deliveries annually. The hospital provides
tertiary care to women with high-risk pregnancies referred
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from the Union Territory of Puduch-
erry and the neighbouring districts of
Tamil Nadu.

Study population

Women older than 18 years admit-
ted with a potentially life-threatening
condition, as defined by WHO, were
included in the study.>® The criteria
include: (i) haemorrhagic disorders
such as placental abruption, placenta
praevia, postpartum haemorrhage, ec-
topic pregnancy and ruptured uterus;
(ii) hypertensive disorders such as
severe pre-eclampsia, eclampsia, hyper-
tensive urgencies and HELLP (haemoly-
sis, elevated liver enzymes, low platelet
count) syndrome; (iii) other systemic
disorders such as pulmonary oedema,
seizures, sepsis, shock, thrombocyto-
penia (platelet count <100 x 10°/L) and
thyroid crisis; and (iv) management
indicators such as blood transfusions,
central venous access, and hysterectomy
or surgical intervention.”” The women
were recruited from the intensive care
units, eclampsia room and high depen-
dency unit.

Data collection

After taking informed written consent,
the research staff collected sociodemo-
graphic information on each woman
with potentially life-threatening condi-
tions, including age, level of education,
obstetric and medical history, the care
received in the hospital until discharge,
and neonatal outcomes.

Criteria sets

In addition to the WHO near-miss tool,
we studied six other commonly used sets
of criteria for determining maternal near
miss which we identified in a literature
search (Table 1).71>16181922 The Mante]'®
and Waterstone'® criteria use organ
dysfunction and clinical diagnosis for
predicting near miss and we included
them in this study for their ease of use
in low- and middle-income settings. The
Global Network criteria'® are a modifica-
tion of the WHO criteria, which exclude
laboratory criteria for the diagnosis
of near miss to reflect the situation in
low- and middle-income countries
where the availability of laboratory ser-
vices is limited. In contrast, the United
States Centers for Disease Control and
Prevention (CDC) criteria*** and the
maternal morbidity outcomes indicators
proposed by Roberts et al.” are based on
ICD diagnosis and procedures codes

that are primarily used in high-income
settings which have electronic health
records or a population database.”!****
Finally, we applied the Indian consensus
criteria that are recommended by the
Indian government and are being used
in some centres.'® The Indian national
criteria are more complex than the other
approaches to identifying maternal near
miss and are detailed elsewhere.”?

Outcomes and analysis

First, we determined the number of
women with severe maternal outcome
(those who have a life-threatening
event) and maternal near miss, using the

Research
Near miss identification systems, India

25 severity indicators proposed in the
WHO near-miss tool.? We present the
baseline characteristics of the women,
the various potentially life-threatening
conditions and the indicators in the
WHO criteria as frequencies and per-
centages. Case fatality of each potentially
life-threatening condition is presented
as a percentage. We calculated the vari-
able by dividing the number of deaths
following a potentially life-threatening
condition with the total number of
women with that particular condition.
To assess differences in the rates
of recognition of severe morbidity and
maternal near-miss events using the

Table 2. Sociodemographic characteristics among women with potentially life-
threatening conditions and those who developed severe maternal outcomes,
Puducherry, India, May 2018 to April 2021

Characteristic

Severe maternal
outcomes (n=380)

Potentially
life-threatening

conditions (n=1833)

Age, mean (SD) years

Marital status, no. (%) of women

Living with partner

Single or divorced

Parity, no. (%) of women

Nulliparous

Primiparous

Multiparous

Socioeconomic status, no. (%) of women?
Upper high

High

Upper middle

Lower middle

Poor

No antenatal care visits, no. (%) of women

Timing of the maternal near-miss events, no. (%) of women

Antenatal

First trimester (1-12 weeks)

Second trimester (13—28 weeks)

Third trimester (> 28 weeks)
Postpartum
Post-abortion
Timing of delivery, no. (%) of women®
Extreme pre-term (28—34 weeks)
Pre-term (34-37 weeks)
Term (=37 weeks)

Mode of delivery, no. (%) of women (n=1574)"

Vaginal delivery
Caesarean section

26.6 (4.9) 274 (53)
1821 (99.3) 378 (99.5)
12(0.7) 2(0.5)
1103 (60.2) 186 (48.9)
485 (26.5) 119(31.3)
245 (13.4) 75(19.7)
104 (5.7) 21 (5.5)
406 (22.1) 65 (17.1)
584 (31.9) 124 (32.6)
388(21.2) 91 (23.9)
351 (19.1) 79 (20.8)
26 (1.4) 9(24)
1678 (91.5) 309 (81.3)
52 (3.1) 11 (3.6)
164 (9.8) 51 (16.5)
1462 (87.1) 247 (79.5)
139 (7.6) 60 (15.8)
16 (0.9) 11 (2.9
341 (18.6) 87 (22.9)
443 (24.2) 95 (25.0)
790 (43.1) 99 (26.1)
740 (47.0) 94 (33.5)
834 (53.0) 187 (66.5)

¢ We used the classification of Dalvi et al., 2020* for socioeconomic status based on the per capita monthly
income in Indian rupees (INR): upper high (7533 INR and above); high (3766-7532 INR); upper middle
(2260-3765 INR); lower middle (1130-2259 INR); poor (below 1130 INR).

b After excluding 259 women who had abortion and ectopic pregnancy among those with a potentially
life-threatening condition, and 99 among those with severe maternal outcome.

Note: n is the total number of women surveyed. Potentially life-threatening conditions and severe maternal

outcome were defined by the World Health Organization severity indicators.”
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various sets of criteria, we calculated the
number of maternal deaths per 100000
live births and the near-miss indicators
for each criteria set.” We did not report
diagnostic accuracy parameters to com-
pare the methods using one criterion
set as a reference standard. Instead, we
compared the number of maternal near
misses and the number of maternal
deaths (and other maternal near-miss
indicators) identified by each criteria set.
This approach aims to reflect the burden
that near misses will add (due to overdi-
agnosis) or reduce (missing those who
ultimately die due to the complications).

We calculated the following indica-
tors:? (i) maternal near-miss ratio per
1000 live births, calculated from: [(num-
ber of maternal near misses diagnosed
using the criteria + total number of live
births) x 1000]; (ii) severe maternal out-
come ratio per 1000 live births, calcu-
lated as: [(number of maternal deaths +
number of maternal near misses) + total
number of live births x 1000]; (iii) ratio
of maternal near miss to maternal death
(number of cases of maternal near
miss + the number of maternal deaths);
and (iv) mortality index calculated from:
[number of maternal deaths + (number
of women with maternal near miss +
number of maternal deaths) x 100]. The
mortality index and the maternal near
miss to mortality ratio indicate the qual-
ity of care; the lower the mortality index
and the higher the maternal near-miss
to maternal death ratio, the higher the
quality of care.

Ethical approval

The study was approved by the scientific
advisory committee and following the
standards set by the ethics committee
(human studies) of Jawaharlal Institute
of Postgraduate Medical Education and
Research, Puducherry, India. Informed
consent was obtained from all women
enrolled in the primary study or their
relatives. The ethics committee (human
studies) approved the primary research
proposal leading to the work submitted
(vide no. JIP/ IEC/2013/3/173).

Results

Among the 38292 deliveries at the hos-
pital from May 2018 to April 2021, there
were 37 590 live births. Using the WHO
severity indicators, we identified 1833
women with potentially life-threatening
conditions (48.8 per 1000 live births).
Among them, a total of 57 women died

440

due to complications of birth (151.6
maternal deaths per 100000 live births).
The characteristics of the women at
recruitment to the study and details
of their pregnancy care are shown in
Table 2. The most common condition
among women with potentially life-
threatening conditions was hyperten-
sion (1039 women; 56.7%), followed
by other systemic or medical disorder.
Categories of potentially life-threatening
conditions and the case fatality rates of
each condition in the study population
are shown in Table 3.

According to the WHO criteria, 380
of the women had severe maternal out-

Divya Mecheril Balachandran et al.

comes. Among these women, receiving
blood transfusion of more than five units
was the most common criterion met out
of the WHO near-miss criteria set (108
women, 28.4%; Table 4).

Applying the different sets of cri-
teria to the data, we found that the
numbers of women classified with severe
maternal outcome ranged from 333
to 641 and the number of near misses
identified ranged from 280 using the
proposed Indian national criteria to 588
using the CDC criteria (Table 5). The
corresponding incidence of near miss
in the study sample therefore ranged
from 7.6 to 15.6 per 1000 live births.

Table 3. Categories of potentially life-threatening conditions and the case fatality
rates of each condition in the study population, Puducherry, India, May 2018

to April 2021

Condition No. (%) of women Case
Potentially = Maternal  Maternal death el
life-threat-  near miss (n=57) rate, %

ening (n=323)
conditions
(n=1833)

Haemorrhage disorder 206 (11.2) 96 (29.7) 19(33.3) 9.2

Post-abortion haemorrhage 27 (1.5) 11(3.4) 4(7.0) 14.8

Ectopic pregnancy 21(1.1) 6(1.9) 0(0.0) 0.0

Gestational trophoblastic disease 5(0.3) 4(1.2) 0(0.0) 0.0

Placental abruption 60 (3.3) 30(9.3) 4(7.0) 6.6

Ruptured uterus 16 (0.9) 4(1.2) 2(3.5) 12.5

Morbidly adherent placenta 29(1.6) 18 (5.6) 0(0.0) 0.0

Postpartum haemorrhage 90 (4.9) 45(13.9) 12 (21.0) 133

Infection, timing 100 (5.5) 37(11.5) 8(14.0) 8.0

Antenatal 58(3.2) 19.(5.9) 5(8.8) 8.6

Intrapartum 5(0.3) 1(0.3) 0(0.0) 0.0

Postpartum 34(1.9) 17 (5.3) 2(3.5) 58

Post-abortion 3(0.2) 0(0.0) 1(1.8) 333

Hypertensive disorder 1039 (56.7 155 (48.0) 16 (28.1) 1.5

Gestational hypertension 489 (26.7 64 (19.8) 6(10.5) 1.2

Pre-eclampsia 656 (35.8 93 (28.8) 13(22.8) 19

Eclampsia 61 (3.3) 20(6.2) 1(1.8) 1.6

Hypertensive encephalopathy 14 (0.8) 0(0.0) 0(0.0) 0.0

HELLP syndrome 104 (5.7) 56 (17.3) 5(8.8) 19

Medical disorder 1181 (644 227 (70.3) 38 (66.7) 3.2

Anaemia 438 (239 120 (37.2) 17 (29.8) 39

Endometritis 10 (0.5) 0(0.0) 0(0.0) 0.0

Thyroid crisis 295 (16.1 48 (14.9) 2(3.5) 0.7

Seizures 92 (5.0) 20 (6.2) 7(12.3) 76

Heart disease 281(15.3) 38(11.8) 13(22.8) 46

Pulmonary oedema or respiratory 82 (4.5) 33(10.2) 12 (21.1) 14.6

failure

Diabetes 316 (17.2) 42 (13.0) 6 (10.5) 19

Labour-related disorder 17 (0.9) 3(0.9) 0(0.0) 0.0

Prolonged or obstructed labour 14 (0.8) 2(0.6) 0(0.0) 0.0

HELLP: haemolysis, elevated liver enzymes and low platelet count.

Note: n is the total number of women surveyed.

Bull World Health Organ 2022;100:436-446] doi: http://dx.doi.org/10.2471/BLT.21.287737
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These variations also affected the indices
of quality of care (mortality index and
maternal near-miss to mortality ratio)
in the study population.

The WHO criteria identified 323
women with near miss and all 57 women
who died. Use of ICD-based diagnosis in
two criteria sets””’ increased the number
of women classified with near miss (to
462 and 588 women, respectively), but
few women who died from the compli-
cations were overlooked (only 5 and 4
women, respectively). However, the Wa-
terstone criteria'® and Mantel criteria'®
missed more maternal deaths (36 and 9
women, respectively). Using the Indian
criteria, only 280 women were classified
as near miss, and four women who ulti-
mately died due to complications were
not identified.

Use of any number of blood transfu-
sions in three of the criteria sets”!>** also
increased the total number of women
diagnosed with maternal near miss.
Only the WHO? and Global Network
criteria’ identified all 57 women who
died due to the various conditions
(Table 5). Fig. 1 shows the incidence of
near miss according to the number of
units of transfusion the women received
according to WHO criteria. There were
407 women who received one or more
units of transfusion who were identified
using the criteria where any volume of
blood was transfused. These results also
show that all the women receiving five
or more units of blood were identified
as maternal near misses, whereas if a
cut-off of four or fewer units were used
many would be counted as near miss
despite not having a life-threatening
(near miss) event.

Discussion

Potentially life-threatening complica-
tions occurred in 48.8 per 1000 live
births in the study period and there
were 57 maternal deaths. Among the
323 women identified as near miss using
the WHO tool, two thirds of the women
fulfilled one or more of the manage-
ment criteria. Among the seven criteria
sets used in various settings worldwide
for identifying maternal near miss, the
WHO and the Global Network criteria
identified women with severe maternal
outcomes without missing those who
died due to the events. Use of any num-
ber of blood transfusions as an indicator
increased the total number of women
diagnosed with maternal near miss.

To date, maternal mortality is con-
sidered an important indicator of health
care and is used to compare health-care
systems and the gaps in various settings
across the globe.”” Analysis of maternal
near miss or severe maternal morbidity
can provide more information about
the standard of care and help assess the
quality of health-care systems.” Even
after the introduction of the near-miss
tool by WHO in 2011, a literature search
indicates the wide variation in the use
of criteria for identifying severe ma-
ternal morbidity across health systems
between and within countries.* %0142
Lack of availability of the investigations,
facilities or expertise to adopt the WHO
criteria is often cited as a reason for
using modifications or other criteria,
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especially in low- or middle-income
countries.'*?»%

Even though different sets of cri-
teria are available for identifying cases,
there is considerable overlap in the
individual indicators defined.'®!*?22¢
The Mantel and Waterstone criteria
use organ dysfunction or a specific
condition-based approach to diagnose
near miss.'*'” Since many of the severity
indicators in the WHO criteria are not
used in these criteria sets, the ability of
these classifications to detect near misses
is limited, resulting in an underestimate
of the women who died after suffering
a life-threatening condition, as seen in
the present analysis.

In high-income countries, where
electronic health records or population

Table 4. WHO maternal near-miss indicators among women with severe maternal
outcomes, Puducherry, India, May 2018 to April 2021

Criterion No. (%)
(n=380)
Clinical
Overall 184 (48.4)
Acute cyanosis 0.0(0.0)
Loss of consciousness lasting > 12 hours 14 (3.7)
Gasping 1(0.3)
Cardiac arrest 3(0.8)
Respiratory rate >40 or <6 per minute 18 (4.7)
Stroke 2(0.5)
Shock 31(8.2)
Uncontrollable fit 19 (5.0)
Total paralysis 3(0.8)
Oliguria, non-responsive to fluids or diuretics 25 (6.6)
Jaundice in the presence of pre-eclampsia 6(1.6)
Failure to form clots 93 (24.5)
Laboratory
Overall 193 (50.8)
Oxygen saturation < 90% for > 60 minutes 48 (12.6)
pH <7.1 14 (3.7)
Pa0,/Fi0, <200 mmHg 4(1.1)
Lactate >5 mmol/L or >45.0 mg/dL 4(1.1)
Creatinine > 300 mmol/L or >3.5 mg/dL 24(6.3)
Acute severe thrombocytopenia (< 50000 platelets) 102 (26.8)
Bilirubin > 100 mmol/L or > 6.0 mg/dL 26 (6.8)
Management based
Overall 268 (70.5)
Use of continuous vasoactive drugs 18 (4.7)
Intubation and ventilation for >60 minutes not related to anaesthesia 80 (21.1)
Hysterectomy following infection or haemorrhage 35(9.2)
Dialysis for acute renal failure 19 (5.0)
Transfusion of > 5 units red cell transfusion 108 (28.4)
Cardiopulmonary resuscitation 30(7.9)

WHO: World Health Organization.

Note: Women were identified using the criteria proposed by WHO for diagnosis of obstetric near miss.”

Women could have one or more criteria identified.
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Table 5. Comparison of different criteria sets for identifying maternal near miss and severe maternal morbidity, Puducherry, India, May

2018 to April 2021
Indicator Mantelet  Waterstone Robertsetal.,  WHO criteria, Indian Chouetal,,  (DCcriteria,
al., 1998 etal., 2008’ 20171° national 2016 2017%°
2001" criteria, (Global
2014% Network
criteria)”

Severe maternal outcome, 372 375 514 380 333 540 641
no. of women
Maternal near miss, no. of 324 354 462 323 280 483 588
women
Maternal deaths not 9 36 5 0 4 0 4
counted,? no. of women
Severe maternal outcome 9.9 10.0 13.7 10.1 9.0 14.4 17.1
ratio, per 1000 live births
Maternal near-miss ratio, per 8.6 94 12.2 8.6 7.6 12.8 15.6
1000 live births
Mortality index, % 129 56 10.1 15.0 15.7 10.6 82
Maternal near-miss to 6.75:1 16.8:1 8.8:1 5.7:1 5.35:1 8471 11:1

maternal death ratio

CDC: United States Centers for Disease Control and Prevention; WHO: World Health Organization.
@ Actual maternal deaths among the study sample were 57.
Note: We applied each set of criteria to data from 1833 women who had potentially life-threatening conditions as defined using the WHO severity indicators. Total live

births in the hospital over the time period were 37 590.

databases are available, ICD-based crite-
ria sets easily identify women with near-
miss births.”?*?* Although accessibility
of the records and the standardization
of the data can be an advantage in such
criteria sets, there can still be issues with
diagnostic criteria sets that incorporate
laboratory criteria and rely primarily
on the condition and the management
received by the woman. We found that
the criteria set that used ICD-based
criteria,””** for example, led to under-
estimating the number of women with
severe complications or who died.

In an attempt to follow the WHO
mandate to initiate near-miss reviews
in all settings in all countries, India’s
national technical group in 2014 pro-
posed a set of local-specific expert
consensus criteria.>'® The indicators
were proposed under four sections:
(i) disorders and conditions or compli-
cations; (ii) clinical findings (symptoms
and signs); (iii) results of investigations;
and (iv) interventions, with each condi-
tion or complication further having a
subsection which includes (i) clinical
feature or (ii) investigation and (iii)
management or intervention received,
to identify the condition. To identify
a woman with near miss, the method
requires a minimum of three criteria to
be met in each section - one each from
clinical findings (either symptoms or
signs), investigations carried out, and
interventions carried out to manage

442

Fig. 1. Number of women diagnosed with near miss according to the WHO criteria when
categorized based on the number of blood transfusions received, Puducherry,

India, May 2018 to April 2021
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No. of units of blood transfusion received
Near miss 13 31 59 13 108
Not near miss 58 43 46 36 0
m= Near miss == Not near miss

WHO: World Health Organization.

Note: We applied each set of criteria to data from 1833 women who had potentially life-threatening
conditions as defined using the WHO severity indicators.” Total live births in the hospital over the time

period were 37 590.

the care - or any single criterion which
signifies cardiorespiratory collapse.'®*
The subcriteria resulted in a system with
more than a hundred possible indicator
variables, and the minimum criteria
(that is, requirement of one each of the

three criteria) to diagnose a near miss
resulted in underestimating near-miss
events, including women who died due
to complications.

Recognizing the limitations of the
WHO criteria in a low-resource setting

Bull World Health Organ 2022;100:436-446] doi: http://dx.doi.org/10.2471/BLT.21.287737
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where the investigations and facilities
are limited and there are high propor-
tions of community or home deliveries,
the Global Network criteria were pro-
posed in 2016."%*%” The criteria set is
similar to the WHO criteria but omitting
the indicator of laboratory test results
while adding the change to any number
of blood and blood products transfu-
sion. As evident from our study, labora-
tory criteria are indirect markers of the
indicators under the WHO management
and clinical criteria. The Global Network
criteria also identified all women with
severe morbidity, including those who
died due to the complications.

In contrast with the WHO criteria,
three other criteria sets use the transfu-
sion of any volume of blood products,
irrespective of the number of units
received, to identify a pregnant woman
with severe maternal morbidity.”'>*°
Even when the Global Network criteria
identified all those who died from com-
plications, the criterion of transfusion
of any blood products without specify-
ing the number of units exaggerates
the number of women diagnosed with
near miss (similar to the ICD-based
systems).”?” This finding may limit
the usefulness of the Global Network
approach in low- and middle-income
countries. Many women who have
moderate to severe anaemia receive a
blood transfusion during pregnancy and
childbirth to avert the complications,
rather than being transfused following
a life-threatening event such as obstetric
haemorrhage, as is more often the case
in high-income settings.

There were strengths and limita-
tions to our study. Most of the earlier

reports compared one or two systems
of identifying near miss and used the
WHO criteria as the gold standard.**'"**
Meticulous screening using the condi-
tion or diagnosis given as per the ICD
in two of the criteria sets”* can be
considered a strength of this study. We
compared seven methods, without as-
signing one as a reference standard for
near miss, and presenting the results as
frequencies and as the rates for various
maternal near-miss indicators. This ap-
proach helps to reflect the actual burden
on the health systems, which may be in-
creased, and to identify women who may
be missed yet died from complications.
This study from a lower-middle-income
country also highlights the need for a
unified system applicable across various
settings. As the hospital is considered as
a regional referral centre for high-risk
pregnancies and postnatal complica-
tions in the south-eastern region of
India, the data might reflect the actual
rates of near miss in the area and can
also add to the strength of the study.
Although the study had a large sample
size, the investigation was conducted in
a single tertiary hospital and this may
limit the generalizability of the results;
further evaluation would be needed in
multicentre studies.

Since maternal mortality ratios
are declining globally, validation of the
criteria in various settings is required
to enable comparisons and to identify
areas for improvement.”® A set of uni-
form criteria, with minimum indica-
tors to identify all women with severe
maternal morbidity, validated across
various settings, needs to be explored.
As with the maternal morbidity ratio,
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near-miss rates could then be used as a
health indicator. Such an approach also
needs to consider differences in the pre-
sentation and the disease condition, as
wide variations were observed between
high-income and low-income settings in
the causes of maternal mortality.”” As we
observed, the use of either WHO or the
Global Network criteria, especially in
low- and middle-income countries, can
be beneficial for identifying maternal
near miss across various settings, which
will allow the comparison of the quality
of care across regions.

In conclusion, a uniform validated
set of criteria that will aid in identifying
near-miss births and allow comparison
of health systems across the globe is
needed. The WHO and Global Network
tools may serve that purpose, as they aid
in identifying all women with maternal
near miss including those who died
from maternal complications, even in
lower-resource settings. The usefulness
of blood transfusion as an indicator for
near-miss events, without specifying the
number of units, needs to be evaluated
in future, especially in low- to middle-
income countries where the criterion
may not identify severe maternal mor-
bidity. W
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Résumé

Indicateurs de décés maternels évités de justesse: étude d'observation en Inde

Objectif Etablir une comparaison de l'incidence des décés maternels
évités de justesse en utilisant I'outil mis au point par I'Organisation
mondiale de la Santé (OMS) ainsi que six autres ensembles de critéres,
notamment ceux congus pour les milieux a faibles ressources ou, plus
spécifiquement, pour I'Inde.

Méthodes Dans le cadre d'une étude de cohorte, nous avons appliqué
lesindicateurs de gravité de 'OMS afin d'identifier les femmes dont I'état
de santé pouvait s'avérer potentiellement mortel durant la grossesse ou
I'accouchement, admises dans un hopital de référence a Pondichéry,
en Inde, entre mai 2018 et avril 2021. Nous avons examiné les données
sociodémographiques, cliniques et de laboratoire relatives a chacune
de ces femmes. Nous avons ensuite calculé 'incidence des déces
maternels évités de justesse et d'autres indicateurs de processus pour
chaque ensemble de criteres.

Résultats Notre analyse portait sur 37 590 naissances vivantes; 1833
femmes (4,9%) ont été considérées comme présentant des risques
élevés, 380 femmes ont connu de graves problemes de santé, et 57

sont décédées. En étudiant les mémes données a travers le prisme des
différents ensembles de criteres, nous avons découvert que l'incidence
des déces maternels évités de justesse était comprise entre 7,6 et 15,6
pour 1000 naissances vivantes. Seuls les critéres du Réseau mondial
(quine reprend pas les données de laboratoire non disponibles dans les
milieux a faibles ressources) et de I'OMS ont permis d'identifier toutes
les femmes n'ayant pas survécu. Appliquer le critere tenant compte
du nombre d'unités de sang transfusé, quel qu'il soit, a fait augmenter
le nombre total de femmes considérées comme ayant échappé de
justesse a un déces.

Conclusion Les critéres de 'OMS et du Réseau mondial peuvent servir a
détecter les déces maternels évités de justesse dans les milieux a faibles
ressources. Les futures études sur le sujet pourraient évaluer I'utilité de
la transfusion sanguine en tant qu'indicateur, en particulier dans les
pays a revenu faible et intermédiaire ou cet indicateur pourrait ne pas
refléter la morbidité maternelle grave sile nombre d'unités transfusées
n'est pas précisé.

Pesiome

Moka3aTtenn ocNoXKHeHUN npun poaax, npeacTtaBaAWUX yrposy ana Xn3sHu: 06cepBa|.w|0HHoe nccnenoBsaHue,

Nnpns

Llenb CpaBHWTb YaCTOTY OCNIOXHEHNI NPK POAAX, MPEACTABAAOLIMX
Yyrposy AnA XW3HKU, C UCNONb30BaHWEM COOTBETCTBYIOLLErO
NHCTPYMeHTa BcemmpHOWM opraHm3aummn 3apaBooxpaHenms (BO3)
M WwecTn Opyrux HabopoB KpPUTEPUEB, BKIOYasA KPUTEPUN,
pa3paboTaHHble AN YCIOBUIA C OrPaHNYEHHBIMUA PeCcypcammn nim
cneuvanbHo ana Muaunu.

MeTogbl B KOropTHOM MCCNefoBaHUM aBTOPbI UCMOMNb30BaNu
noKa3aTenu CTeneHu THKeCTu, pa3paboTaHHble BO3, Ang BbisBneHus
MKEHLMH C NOTeHLMANbHO ONACHBIMK ANS KNU3HW COCTOSHUAMM
BO BpemA GepemMeHHOCTH UK POAOB, NOCTYMMBLUMX B NeYebHO-
[VarHoCTVYecKe UeHTpbl B T. [oHandyeppn, MHana, c maa 2018 .
no anpenb 2021 r. ABTOPbI NpOaHanM3npoBann CoumnanbHo-

Jemorpaduyeckme, KNMHUYeCKMe 1 nabopaTopHble AaHHble Ans
KaX[O0M EHLLUMHbI 1 PaCCUMUTani YacToTy OCNIOKHEHNI NPW POLaX,
NpeACTaBNAOWMX YrPO3y AN1A XKU3HW, @ TakKe Apyrve nokasatenu
npoLecca AN1a Kaxaoro Habopa KpUtepries.

Pesynbtatbl ABTOpPbH NpOaHanM3InMpoBanu [aHHble
0 37 590 XunBOPOXKAEHHbIX. Y 1833 >KeHLnH (4,9%) 6binn BbiSBEHb
NOTEHUMANBHO OMaCHbIE 1A KN3HU COCTOAHMA, y 380 XeHLLWH Obinn
TAKENblE UCXOAbI POAOB, @ 57 KEHLMH yMepnn. [pUMeHAA paznnyHble
HaboPbI KPUTEPUEB K OAHVIM V1 TEM e AaHHbIM, aBTOPbI OOHAPY KNV,
YTO YaCTOTa OCIIOKHEHNI MPY POAAX, MPEACTaBAAIOLLMX YrpOo3y AnA
MKW3HW, Konebnetca ot 7,6 10 15,6 Ha 1000 XMBOPOXAEHHDIX. TONbKO
KpuTtepum MobanbHom ceTh (McKovatoLLyve nabopaTopHble AaHHbIE,
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KoTopble MOryT ObiTb HeOCTYMHbI B YCNOBMAX OrPaHUYeHHbIX
pecypcoB) v kpuTepu BO3 MOryT BLIABUTL BCEX YMEPLLIMX MKEHLLMH.
MpuMeHeHe KprTepua Noboro KoNMUecTsa eanHIILL NepenvsanHna
KPOBW YBENMUMBANO OOLLEE YNCIIO KEHLLWH, Y KOTOPbIX BbIABNEHO
OCJIOXHEHMEe NPV POAax, NPeACTaBNAOLLEE YrpO3y ANA XKU3HU.

BbiBog, Kputepun BO3 1 MobanbHom ceTy MOryT ObiTb MCMOSb30BaHb
[15 BbIABNEHNA OCNIOKHEHWI NPY POAax, NPeACTaBAAoLLMX Yrpo3y
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ANA KU3HW, B YCNIOBUAX OFPaHNYEHHbIX pecypcoB. B OyayLimx
NCCNEA0BAHMNAX MOXHO ObINO Obl OLIEHWTb NONE3HOCTL NEepenBaHKA
KPOBW Kak NOKa3aTena OCNOKHEeHW Npy pofax, NpeacTaBAAoLmMX
Yrpo3y AnA XM3HU, OCOOEHHO B CTPaHax C HU3KUM ¥ CPeAHNUM
YPOBHEM I0XO[13, e 3TOT MOKa3aTesb MOKET He OTPaxaTb YPOBEHb
Cepbe3HbIX OCNIOKHEHWI Y MaTepel, eCA KONMUYECTBO MOMyYeHHbIX
eANHWL He yKa3aHo.

Resumen

Indicadores de morbilidad materna extrema: un estudio observacional en la India

Objetivo Comparar la tasa de incidencia de la morbilidad materna
extrema mediante la herramienta de morbilidad extrema de la
Organizacion Mundial de la Salud (OMS) y otros seis conjuntos de
criterios, incluidos los criterios elaborados para entornos de bajos
recursos o especificos para la India.

Métodos A través de un estudio de cohortes, se utilizaron los indicadores
de gravedad de la OMS para identificar a las mujeres con afecciones
potencialmente mortales durante el embarazo o el parto ingresadas
en un hospital de referencia en Puducherry, India, desde mayo de 2018
hasta abril de 2021. Se analizaron los datos sociodemograficos, clinicos
y de laboratorio de cada mujer y se calcul6 la tasa de incidencia de la
morbilidad materna extrema y otros indicadores de proceso para cada
conjunto de criterios.

Resultados Se analizaron los datos de 37 590 nacidos vivos; se
identificaron 1833 (4,9 %) mujeres con afecciones potencialmente
mortales, 380 mujeres presentaron desenlaces maternos graves y

57 murieron. Al aplicar los diferentes conjuntos de criterios a los mismos
datos, se observé que la tasa de incidencia de la morbilidad materna
extrema oscilaba entre 7,6 y 15,6 por cada 1000 nacidos vivos. Solo los
criterios de la Red Mundial (que excluyen los datos de laboratorio que
podrian no estar disponibles en entornos de bajos recursos) y los criterios
de la OMS pudieron identificar a todas las mujeres que murieron. La
aplicacién del criterio de cualquier nimero de unidades de transfusion
de sangre aumentd el numero total de mujeres identificadas con
morbilidad extrema.

Conclusion Los criterios de la OMS y de la Red Mundial se podrfan
utilizar para detectar la morbilidad materna extrema en entornos de
bajos recursos. En futuros estudios, se podria evaluar la utilidad de
la transfusion de sangre como indicador para detectar la morbilidad
materna extrema, en especial en los paises de ingresos bajos y medios,
donde el indicador podria no reflejar la morbilidad materna grave si no
se especifica el nimero de unidades de transfusion recibidas.
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